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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide high heat 
resistance and to provide a stable blue light emission 
excellent in color purity by including a diamine compound 
having a substituent in a light emitting layer. 
SOLUTION: A compound expressed by formula I is 
included in a light emitting layer of an organic EL 
element. In formula I, Ar1 and Ar2 are each an aromatic 
hydrocarbon ring radical and an aromatic heterocyclic 
group; and R1 to R4 are each a hydrogen atom, halogen 
atom, alkyl group, aralkyl group, alkenyl group, allyl group, 
cyano group, amino group, acryl group, alkoxycarbonyl 
group, carboxyl group, hydroxyl group, amide group, 
aryloxy group, aromatic hydrocarbon ring radical and 
aromatic heterocyclic group. X is a bivalent connecting 
group, and is selected from a direct bond or a 
connecting group expressed by formula II, formula III, 
formula IV and formula V. Ar3 in the formula V is 
expressed by formula VI. R5 to R8 in formula VI are 
either of groups of R1 to R4 in formula I. A film 
thickness of a light emitting layer is normally 10 to 200 nm, and is desirably 30 to 100 nm. 
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SScttf, ]EaS:8b*ftlfc»3tJirttcRBCr«>5fc«> 

^fc»fc"TjE?LiaJtJifl-»fc LTtt, «T<0— jftS; 
(III ) T?*feSh5ll*effit»(:, 
[0 0 4 9] 
[ftlO] 




M-L 



(III) 



[0 0 5 0] R 9 ~Ri4{i, #*34i:&^ 

^^/^S. 7 y vr/s, 7;yi, 7^s, 

7^^^^^^^!, a -^n7/^S, ;7kg£ 

T v n T t J: v ^3S : #«^^7kmm£S 1t ^S^S Sr L T 
t^T fc ctV^SSi^^aSSrSL, MttA 1 J^^Sfcfi 
GaJi^^L, Ltt£JlT»C*i"— JKS: (Ilia) , (II 
lb) , (IIIc) <D^1TtlfrT?&t>£tlZ>o ) 

[0 0 5 1 ] 

[ftll] 



O Ar 6 
-O-Ar 4 (Ilia) -O-C-Ar 5 (||lb) -O-Z-Ar 7 (IIIc) 

Ar 5 



[0 0 5 2] (Scf, ZliSi, G e . Sn^V^ftl^ 
^Wf^t, Ar4 ~Ar8 ft, SglS^LT^T 



50 



-To ) 



1 I 

*. • 
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(10) 



£XT<D-j&£: (IV) -C: 
[0 0 5 3] 



17 



* [ftl 2] 





(IV) 



[0 0 5 4] (5£tK R9 ~Rl4*5j;D?Mtt±iES; (II 

«T»-«5t (v) x^&fiz>*i-y Mt-&®. 

[0 0 5 5] 
[ft 1 3 ] 

Ai^ Ar" 

^C-CH-Q— CH=c' (V) 
Ar 10 Ar 12 



[0 0 5 6] Qli«#IS£*LTi^Tt> <fc<^2 

Ar 9 -ArlSfi, «Ut**LTV*TfcJ:V^*Bi« 

£ 1> 1 fi*1"5ftim 
[0 0 5 7] 
[ft 1 4 ] 

N-N 

N 

I 

[0 0 5 8] KT©ita-e^ 7 1 1 ^ h p y > 

[0 0 5 9] 
[ft 1 5 ] 



[0060] str.is-«s: (in)T**ix5»^e4fHF*t 

h) (7i/7h) T/^^A, If* (2-^^/1— 

^~>>A S tr* (2-^f;v-8-^/y/7h) 
(3, S-v^^^/U^^y 9 M T/l/^^A, tf* 
(2-^f-;U-8-^/y/7h) (3, 5-v^-te 
r t-^f/l/7xy7H T/l^~?A N tf* (2-^ 
f^8-^/y/7h) (l-t7h7h) 7^5 = 

tf* (2-^fyv-8-^yy/7h) (2— 

^h^h) TA^-^A, fc** (2, 4-^^/U-8 

-^/yyn) (i-t7F5H t/i^~£a x tr 
* (2, 4-^f/v-8-^yy;7h) 

bvb) T/U^~?A, tr* (2-^/1— 8-^/ y 



10 



20 



30 



40 



Jyb) (l-t7hi- h) T/l^^A, \*X (2 
-^^-8-^yy/7F) (2-t7hx-F) T 
^^^A, fcf* (2, 4-^f/u-8-*;9;5 

M (l-t7bx-h) fcf* (2, 4 

-irtf/i'- 8-*/ v b) (2-1-7 b^- b) 
T^^^A, tf* (2-^f^-8-^r/yy7M 

(hy7x^i/7y7h) t/i^~£a, tf* (2 - 

y/7h) (hy7x^y;^;7 
h) t/v^^^a, tr* (2-^f;u-8-^yy/7 

h) (bV* (4, 4-tT^oi^yU) i/7;7h) 7VW 
fc** (2-^f^-8-^/y/7h) (v 5 
7x^;M^;l/i/7>/7h) T/l^ ~£A, fc'* (2, 
4-v^^vP- 8 -*J V J y b) (bD 7x^/^7 
y^h) TA^^A, tf* (2, 4-v^y^/i--8- 

^;y/7h) (Fy7x^>7/7H yv^-^ 

[0 0 6 1] #luff4L<^ tf* (2-y^yu-8- 

^yy;7h) ( b y 7x=^?y 9 H tvus — * 

A^(f fettSo WlS-^xt (IV) 

h) T/^^^A-zz-t^y-t^- (2 - y ^/w- 

8-^yy7h) Tiv*—*?^ tf * (2, 4—i?*& 

/U- 8-*/ 7 b) tas^ — vj*- n -t=^y-^- 

(2, 4-v ? y^-8-^r/ y 9 h) TA^^A, 

tr* (5-i/7/-2-^f/v-8-^;y;7f) r 

/1, 5 - -^y- If*- (5 - v-T/ - 2 - y 

f/i/-8-^;y;7K) t^^a, t** (2-> 

f;U-5-hy7/Wto^f^-8-^ / y / 7 h) T 

y7;vtp^f^-8-^;y/7F) t/i^^a^ 

-^77 M T^^^^A-ju-^-^rV-tf*- (2- 
^f/l/-8-^/y7h) 7/W^«?A»f?>lx5o 
[0 0 6 2] jiufB-j&iS; (V) X&frZjnZx^V Mt 

v^f-y ;l/^7x^Mfc^ft (B-l) jflS«x.HE*tf f fe 

ns 0 B(rlE«its:-c*toS*t5i f 2, 4-hyry- 

-To 

[0 0 6 3] 
[ftl6] 
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f. V 

• tl 
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(11) 

19 20 




[0 0 6 4] Buia«itS;T-**3$tl/57ji-^-V FnJ)y [0065] 

■to 



ft w 




[0 0 6 6] IE?LPJjhS 6 <Otmtt. ii*. 0. 3-1 
OOnm, L< ttO. 5 — 10 nmt f *5 0 jEJLPI 

<, it^t LTi*3 0 O'CfiLb, #7^fiStU 
(tHBg6 3- 2 9 5 6 9 5f^S) . 

3£#85 hyr^y (#i¥4 - 3 0 8 6 8 8 , 
p- (9-ryMJ;u) -n, N-^-p-hy 

/vr^yy, ^ y f x ^ 1/ y er^ u y y - p - 7 x 

-^t^^, ^yr^y^tift^, 

[0 0 6 7] ±EBt/<j/77l*mi: LTJ;<fffl^ 



#^2000-21572 (P2000-21572A) 



(12) 

22 




n&jvy 4 ^ 

so 5, 10, 15, 20-rh77x^-2 1H, 2 3 
H-^7^y 

5, 10, 15, 20-rh77o:^-21H, 23 
H-tf/Uyj V=2a*A' h (II) 

5, 10, 15, 20~fh77i^-2 1H, 23 
H-7$/l<7 j >m (II) 

5, 10, 15, 2 0-rh77x^-21H, 23 

H-tfU':7>r (n) 

5, 10, 15, 20-rh77x^-21H, 23 

H-tf/isyj i//*-rWJ* (iv) t^v^K 

40 5, 10, 15, 20~fh7 ( 4 - b° y >Vu) - 2 1 
H, 2 3H-*l/7^y 
29H, 3 1H-7^nv'7-y 

(ii) y#& v-r^>- 

(II) 7^Pi/7^y 

^y7^D^7^m^K 

«S (II) 4, 4' , 4", 4'" -yh?T1f-2 9 
H, 3 1 H-7^n^y 
so [0 0 6 8] ^7771^1), IE?L*£j^JI £ 
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rm3(Dmm±. 3-100nm, ifJKIil 

0-50nmT^5 0 HL H 1 £ tti£0>*ii, 

S«±lc|ft«8, m^i£/f 7, 3B3fe«5, jE*U6 

£ 0 S2i3J:t5ia3fc*Lfc8trC#»«^i:tt 

[0 0 6 9] *^P^OW«m#^7t*^(-J:tttf, ifiSV^ 

(1#P?fl¥ 3-152897 *4£$R) 0 
[0 0 7 0] 

[0 0 7 1 ] ( 1 ) tE^ESc 

9. 3gt^^A8. lgiaHMO. 8g£r 

^ha^yf y5 0mli:v^ K*#HftT-CRjGS» 

lift h>u3:^ic*»**, «tt*rK3£u m^&mm 

£^fc OK* 6 4%) o .w<0ft*4fe<0K*##fSrf¥ofc 
(l) o^fWfcoi^Ti?^ f v^^/v^ 

(«0 ttMT G/D T A - 3 2 0 ili »9 
[0 0 7 2] HSfcfl&J 1 

S«rt<Djtffl** s 2X1 0"6T o r r STFi-ftSS 

■e»it*#^^srffl^-c#«Lfco mm\&o* (1) «r 

— * — -CliP*SUT3K#SrfTofc 0 :oi$w5of^iai 
tt, 2 6 0 — 2 8 0 < Cco®SHT*$(lfflJLfco MM^<oM^ 
9£\t2.. OxlO^Torr (Jfe 2 . 7xl0" 4 Pa) 
T\ 0 . 3 5 n m/»T?Btff 1 0 1 n m<£>— « 



(13) 



^SrSflFW-S (*) «OJKf*M»«^»«fS6« (AC- 
1) SrJB^TSJ^Lfci: r 5, 5. 8 6 e V^flSr^L 

fc e ro^SKSrTKffi^^^- (iS*3 5 0 nm) T«ig 
LTjB36Lfc*3tjR*^>ai*tt4 2 0 nmT\ #^fe(7) 

[0 0 7 3] ^/&#J 2 
{fc^fe (19) 

bV 7x^;l/T; >"4. 5 7g N v^^nuH^^^^v 
io >)A7. 63g^nn^y75mK ^/-^ 

3 0mi ©a^*jttEit'»cjin*, sat? 7 . 5 mm&t&L 



tc 0 rjs**t«, a#L*:«ifc*^v»>A*:it9]L, 

U itffi^lHliRLfco ^<£>t£ N *JSE«r«*U Safeco 

^3— Kfr4r#fc. te*4. 84 g OR* 5 2%) 0 
[0 0 7 4] J!fe|cro^3-Kft5. OOg, 
20 -/U6. 17g, »y?A5. 4 6g, a^fci 
0. 8 9 g Sr4 0 m 1 <T>~ b n^Oif 1/\zMtl^ 
T, 2 0 0°C-T?3 lNFWRJSS^rfco RJtl»T«.. 

v ^ v/ A t-ftKi J tfci , KjKSr 

KigHHRLT, 0. 7 4g©»ift»*t#t 0 

Iil2%t*fcofc 0 wO{t^^W*5>*f^tTofci:r 
30 5^*^ 5 7 5tfe9, $ I R*^<* h/K N 
MR7-<^ IWft^ft (19) -e&SrirS: 

Sfc, t a - t^-ttS D S C - 2 0 K i 0 /Tlli^lff 
aKL/:^:6Tglil 0 5 0 Ci«vMI^*Lfc 0 
[0 0 7 5] H»^J 2 

H*0*Ji ^Kat, (19) oMJtttttfrfts 

MLfco 5otoSS(i 2 8 0-2 9 0^61^] 
iLfc, I*^I$Itt3xl0"6Torr (JUS 4 . 
0xl0"4p a ) T% ^*iSS0. 5nm/f>tlf7 
40 3 nmco— «-eaW4BIS:Wfco r ^ISfKK^-Y 

fksK^^v'^r7Wi5. 2 8 eV^I^Lto wO^* 
K^>*3t&*^ffi^:tt4 9 0 nmT\ tfe(OS*tfco 

[0 0 7 6] ^^^J 1 
HI 2 ^*^«if**i-5^««IH83t*^S:«T^*fe 

( I TO) ^PJ^mJSSr 1 2 0 nmitiltW (v^^ 

■^y^^tt» ; l^t-^tt D p ; >- hSfeti 5 Q) 



» > » 
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ofc^ iW^S^2xiO- 6 Tor r (ft 2 . 

7xio-4p a ) OT:45S-eiftIih7^/?rf 

^tlt, TIE^*-r«3S^4 f 4^' -If* [N- 
( 1 - 7 TvW) -N-y^^/ur^ 7] hf y^^/v 
(H-l) 5 y^^offlcAii, £of£co 

[0 0 7 7] 
[ft 18] 





(H-1) 



[0 0 7 8] ilfflCO^^^^t-^-T^D^LT^* 

(Dmmx^m^tz 0 it ^^s$sii 1 . 7x 1 o-^t 

orr ($J2. 3xl0" 4 Pa) t\ IfMO. 3n 
m/&-CBt«6 0 nm^iE?L^i^4Sr#fc 0 35 
*!5^ilt, mm^m (1) £_hlEjE?L|&aS 

Jf 4 oifciramfc: LT^#$r^?^o :^^§o[i 

<^iSA«2 6 0-27 OtOiSBtSiJSLfco S£*B#<Z> 
XSSli 1 . 5xiO-^Torr 2 . 0 x 1 0"4p 
a) T\ ^*3t>g0. 2 5nm/^T% IHlj:3 0nm 
"Cfcofco IE?LPlihii6<7)#*4i: LT. TlEtefll 

aSStS-ftr* (2-^f;u-8-*y!)y5h) (h 

!)7i^7y7H 7;K^^ifr (HB-1) 




(HB-1) 



[0 0 8 0] 383fe*5«>±K3jS»S:fT*ofc 0 JE7LPJ.il: 
i«i*«F<Z>5o|S<?5aStt2 5 0~2 5 5til, X£ 

tel. 3X10"6Torr 0^1. 7X10~4p a ) 
T\ mmmS. 0 . 2 5 n m/#T\ Kfftt 20nmtl 

5-**<E>8 -fc K!> ^r^/ y (E- 1) Sr± 

[0 0 8 1 ] 

Hb2 0] 
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(E-1) 
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[0 0 8 2] I^5offOiaftli2 7 0-^2 8 Ot 

(oUSMx^m Ltio IK#«F<o*S*»i 1 . 2xi o-6t 

orr (&) 1 . 6X1 0"4p a ) T\ ^ffi* 0 . 3 n 
m/g>T\ »J?tt2 5 nmT*&ofc 0 ±lB<DIE?Lmi£Jl 

4 ^e>«^(nas* 7 srKsassft-s^stsaKtt^a 
tc^Lfco r rr\ m^mmmi^x<DMM*fr<>tL 
sj^t— *awEJifflji*as«rt ± d tea 

ttv^t K— 7^^?r, K^2<7) I TO* hy4^tit\M. 

&-tz>£o\£fts*\£&m£itx, m<Dn&mmmmtoiz 
mm isxmmm t mm\^ ttgirto*$s^ 2x10 

-6Torr UQ 2 . 7Xl0" 4 Pa) HTWSItt 
gF 2 ) Sr^ey^^*— htrfflv^T, ^#**0. l 

nm/&\ 1^6. OXlO^Torr (#*J 8 . OX 
10"4p a ) T% 1. 5nmOlJ|T*l^iIi7 0i 

-bizxymm^x, mmmmo. 4nm/g\ 

1 . 0X1 0 _5 T orr Oft 1 . 3X10 "3 Pa) X 

&\ S$I8. 0X10 _6 Torr Oft 1 . 1 X 1 0" 3 
Pa) tM4 0 nmOflf fir»AUTttM8 SrSfiliS 

[0 0 8 3] Hi^iiat, 2mmX2mmWX 

w(0* : f-<03B3tWttSr*-2»2:*-r. *- 2.M:tevvT\ ■ 

3§?t«Ste2 5 0mA/cm2 0««E«S£"C<CHiu 38* 
5**141 0 0 c d/m2 T*Offl, *ft/«*ttl»fl[-« 

8IH6£*H4tf>«#«:* SJEtel 0 0c d/m 2 T*tf>ffi£r 

[0 0 8 4] Hlfifll 2 
^3tJiiLT. 0J*{b&* (l 9) £ffl^fctettllJ&« 

l £ ramie LT*?*r«*Ut. r*>i$a>, >fb^ (1 

9) 0>5o|£ffl£tt2 6 0-2 7 0 < C<O4SH"C»JWU> 
«r*-2K*i\ #fe3B3t*s#e>ttfc. r 6 * 



• ( 
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[0085] vmm i 

LT, i?X?-});U\?y ^-summit (B- l) 

* - 



[0 0 8 6] 
[*5] 



3§7t 



\ 


[cd/m 2 ] 

<3>250mA/cm* 


U m/W] 

(3)100 cd/m 2 


tcd/A] 


[v] 

<®100 cd/m 2 


a* 

[nm] 




4920 


0.68 


2.2 


10.1 


455 




4880 


1.00 


3.1 


9.7 


464 




4180 


0.40 


1.5 


12.0 


480 



[0 0 8 7] 



[0 2] mmm^mitm^m^m^^tzm^mm 



[0 3] ^r««#5S*3(l^(Dgijo«lS:^Ly5:«S:»rffi 



20 [^ota^] 



1 

2 
3 
4 
5 
6 
7 
8 



MS 



jEJLPfilfcJf 



1] 



[02] 



[0 3] 





* f * * * f 4 r t * * r / s r j s . 
✓ ^ ✓ ✓ ^ r * * r * f * r r r t 
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I f t J f t t 4 J t + * * 4 < z' 
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W3SJI|Jft«»rfTHfa(|Eftifeffl"ri000»* 



F^ — 3K007 AB04 AB11 AB14 CA01 CA05 

CA06 CB01 DA00 DA01 DB03 
EBOO FA01 



